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^s)ZL, ^"71 W 0.5-15 at% ^ g.^*} 

cc| ^so^t}-. j$7) ^^1^ Zr, Ti, Hf, V, Ta, Ni , Cr, Nb, Co, Mn, Mo, W, Rh, 

Pd, Pt ^ ^^Sr 50-5000 A ^^\5L «H ^e|A>o-|s. 

(silicide) sj-^l-jsL *}^\>\) ^ ^ «fl^* *Vg-«H M^l^B) 

71^ *fl2:*}JEIJL ^ ^ ^ 5^1 Stir if-ar ¥*H3 

£ lc 
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5.^1 ^ m^^l^Bl 71^: ^ o]o} Xl^nHHThin Film Transistor Of 

Liquid Crystal Display Device And Method Of Manufacturing The Same) 

JE la ^} lc^ 1HH 4^ ^ SA] ^ e^^bI 71 ^> 

£ 2^ *fll <^ 5*1 ^1-8" ^ M^lriEl 71^-ojjl, 
£ 3-& £ 1^1 H-n *H1 rfltr ^£°131, 

5. 4 7£- X| l |Alc|ofl n}s ^ SX| ^1-8- ^ 71 

S 8^r ^ X12 ^*HH ^ S^l W S^l^ 71^5] tifl 

£ 9 ^ £ 10^r ^ 2. 8^1 VII-VII' 4i ^ IX-IX'^1 tfltr ^5.^1^1, 

£ 11a ^ lib ^1 £ 18a ^ 18bfe £ 9 ^ S 10°fl M-Er^dr S^l^ 

£ 19^ X13 ^*HH1 4=. ^ e^^^B] 7}%S\ ^5\^°\JL, 

s. 2o^r £ 19*11 ^ M^fl^l^Ei 7)&-ir xix-xix'4- 4^ M-^-^a 
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£. 21 vflxl 28-8: £20^1 ^ 7)&2>\ ^ £*$^7] 

^] 

<12> ^^0.5. 3.*} ^7l^^l -^Jl* A]2^- €^1^ ^ 

4)3 S^l Sl7>*H ^3 ^t^T ^* 

<13> ^ H^^>,B|7l- cfl^ 71^1 oj-g-^ nfl ^ljra} *1<£o14 

^*1Hfe TflolS 7-]^°l ^-ol-o> ^ e ^££1 

^Mlfe ^n]^o] ^Cf. ZL&|^ ol^tb #^ ^^f€-4. # 

7l^^lJL ZL5m- 7l^oli4 ^^i^ ^zf^H ^Ol^jl 7}<3 A>2j-7> 

-f^d ^7} Si 7l^o.S ^Sl^ 3* «J-*l*flo> *H 71^:^ ^3^* ^iL*i)o> 

78-5 
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<u> Si 7]&SL3,2\ n}^ ^ SKKg: ^>s) ^^(ohmic contact) J^-fr 

^ ^-4 ^ ^ ^3^H3 9J7^^ 

<is> -=-3^ >a-7l^r ^o|] «-§-^ ^ 7fl 

<17> ^"71 42-2^ ^^>7l ^*3*IH*r 

<18> ^e)^- S"^Rr 7]^; 

<19> #71 7l^M) ^^1^; ^ 

<20> ^7] aKb^l^'*^ ^^l^, ^7l SH^J-T.]^ 0.5-15 at% 

<2i> ^"7] SHb^l^ Zr, Ti, Hf, V, Ta, Ni , Cr, Nb, Co, Mn, Mo, W, Rh, Pd 

^ Pt ^°1H *H:£ *}4-£| ^^AH^(silicide) 3^#5. ^l^^l 

^*fl^ 50-5000A w>^^. 



78-6 



P 1020020072001 #^ H*}: 2002/12/11 

<22> S=*J- ^-7] ^-e) ^-##^r 7flo]E tifl^ , ^^^^o] ^ ^ xi\]o]B\ Ufl^ ^ 

<23> ^-71 tb ^"^^r 

<24> 7i*^i sk* ^ ^*Kr ^1; 

<25> ttsU- <$7] ^r^l^Ml 0.5-15 at%^flS ths-fr #3-*} 

<26> ^-71 Tflol^ tifl^f^i- i]^H 7lHJ=-*I, t)]o]E sflj= g 7fMJ= i^Rr 

<27> 7flo]E ^<£*M; ^^>^ 

<28> tiVH^lf- 5fl€ ^ 7-1 ^ 2fl^^T ^*Kr #31 J 

7l 3Hl=1^ ^S\o] *X±. vt)o]T% sflj=, #71 ^olB^^i^ ^^S)^ #0.^ #7l 7\}<>] 
M ^ofl Sl^*Kr ^ ^ ^ ^"71 TflojE tfl*H ^"71 ^ *9 

<30> iJ:^ ^^Hr #7fl; 

<31> #71 711 t^l #71 JUl^ 2|lE-l^*H -^71 711 olS *H 

olBl Sfl H. ^ #7l ^.efl<?l Zj-Z}- £15^^- ^xg^. rj^l; 

<32> ^ s.^^ 3f^Hr #31; ^ 

78-7 
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<34> s$ 7 ] sKV^^ Zr, Ti, Hf, V, Ta, Ni , Cr, Nb, Co, Mn, Mo, W, Rh, Pd 

^ ?tsL ol-¥-<H*l 3<HS. 50-5000A UflS. ^^>J1, 

<35> ^l^^.t^Sl ^5]^ TflolS %<£n*) 2]fAloH ^-g-S)^ ^ ^ ^ ^ 

3^ SJUa, ^1^>, tfl7l«y-*]- Sfe N 2 7]-^ ^7l^>, 200~500°C £:5L*\)*] ^SLsL 

<36> ^7ltt ^- t)-g. £t> 

<38> ^- 7 ] ^-AV^l^-oll ^^ 7 > 0.5~15 at%^S. f-^-g- ^^1- 

<39> #7l TflolM afl^^ ^z^H TflojE^ TflolE sflc ^ Tfl o]e ^^-a. ^^-^ 

<40> TllolJE i^l)-!. t^; 

<4i> ^vs.^#, g 3f^Rr #31; 

<42> «.«. ( ^-7] ^! -7)l7> ^£ »12 Jf£-, ^"71 ^flX ^liL^ ^]7l- 

^ ^13 7}7]^ Qtyjq. 4^^- ^*Hf 
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<43> sflH^r Af-g-^-c^ cilo]^^a2f o]<% <g;g4g c]jo]E] ^ ^ 

5L^}±± t\)o}^\ tifl^, zl^JL $4=-^ sfl^ ^ *KE3l# 3}]^^- 

<44> ^^Hr #7)1; 

<45> TflojE ^<^^^ #71 11^ SflE^H ^"71 Tfl o] E sfl^, # 7 j 3} 

<46> ^ ^n^g- ^f^Kr ^ 

<47> ^-71 ^ ^"71 Tfl^E sflc f t -j lc ,lEl ^JE. g ^-71 ^ 

<48> ^ t}^. 

<49> 71^^) ^^B^ 

< 50 > ^.^^ ^- 7 ] ^-AV^^ofl ^±7} 0.5-15 at%^5. SLf-^ ^Sj-^ 

<52> ^ ^^a) ^71 OlHEi * ^7] ^^E^» ^ tt]^^ ^ *Kr 

<53> ^-7] ^5]^ #«-6f| TflolE afl^^ 
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<54> #7] TflolH Hfl^f^ 3HJ=*i ^ TflolE Sl^Kr 3HS tifl^ 

<55> ^7) TflojH yfl^^- gi=. 7\}o}!= ^Ttfc ^«Hr #31; 

<56> Tfl ^oJ^6fl ^5.<#o} *|^H§ #:£*fl^ sfl€* ^*V^ * A 1 

<57> >^7l £^ 7^^ *H€-M ^S^IM* ^^*H, ^ 

Bl^M S^^M Si-^ #«^*1 ^ ^ H-Bfl^l-g- ^"71 

^l^l-§- ^^M: 3LWfe 3^ flfl^^r ^*Kr #31; 

<58> ^"71 ii-^ ^4 ^-71 61-g- A}oH 3*1 ^"71 7-^^ 

^1171^ #71 ^ <^^AS #31 » S^" 

*V^r ^ ^1"§- ^ M€^l^iBl 7l#<5} XI 2: ^*1H.E ^^Cf. 

<59> d\ffr t ^ ts) ^-gr] ^^^>7lS *t|-. 

< 60 > ^ tifl^i^r ^ SAl E^l^B] 71^ Xl^^l ^-8-*>7l fl*Hfe 

-f-id ^el-5- 7l^HlAi^ ^-sj tifl^^l $*H3o] s^^o) ig-r].. SE^V al^Sr 
^mtfl, SiNx ^v, IT0 <H^*3 *3 ^1 ^§11 ^Bl€- 7l^ri).^ ^V°l ^ 

<6i> ojs. 7l^<>ll #7-1 ^^l^N: ^a^]. £ s. ^-rf. ^^1^ 

■a^l A V°1 —-3 -§-°l*l-31 ^ ^M: *Kr31, °fl» i-^, 

Zr, Ti, Hf, V, Ta, Ni, Cr, Nb, Co, Mn, Mo, W, Rh, Pd, Pt M ^f°l -§-°l*}3l ^-§- 
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£*rtb #^n§r A>-g.^] ^rji, 3-§-€ ^-fr 4i 

^ sxn *u^# ^7>si^ ^a- 

^ol 0.5-15 at% ^7} s] 5.^- SKr^l, ^7} 0 .5 at% *1*H^ 3 

7> Jl47> *H*H ^rtb ^3 €- *H 7 > &7l *fl^l ^3 

7> 7l^O.S ^7} SE^r ^ $7} %^°\ ^7}^ ^7> 

ig-^o] u|J=L ^6}^ ^ tifl^ ^7>§>S.S UJHd^l 

h>^^1 ^tj-. ^7}^ 15 at%» 

ol&|^b ^7}*1 ^ ^teHM^ 50 -1000 A ^^7]- sl^-s- 

<63> #7]^ ig-ig o.s. ^p-e) ^ flfl^ SiNx ^ ^4 ^ ^ 

a^HM^ -i^AH^s €*>7fl ^ 37>=)°1 

^7> ^^7} 74]^4 SKMM^MI ^7>s. €^7> ^si<H 

a>^1^S.A^ S-^o] ^Slol ^7H^1 -MBlA>ol= $<%o] 7}±5-s}7\] ^tf. SE 
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tlr S^iLS. ^ €^ ^ ^ ^»*M3 ?H 

<64> SHM)*!^ ^elA>o] = » ^^«>7l fl*H *3 

* 3-§-*Hr ^£ 7>^*>^f. ^-f , *I**MH H^r rfl7l^H1^1 N 2 7>i 

7l*HH ^fl *Rr3l ^E^r ^ 200~500°C ^^7> is}±T w> 

^*|*>cK o]e)^ <I*|e| ^ 

£ ^Mr3*r ^^Hl 1*13 £* *r Si 1 }. 

<65> Ol^-, ^w-tt S-^-i" *H -g- ^Aloflofl ttj-^ ^^"Sj- «fl-*}^ 

<66> Tfl*], £ la vJ]X| lc^r ««HH1 TC^ ^ ^ 

<67> £ i a ofl u}.^ w}<4 ^o] 71^(10) 4^8-*Wll)-§r "^^^ ^ # 

^1 ^3 ^ Wfl^(12)# 3^8 *tj.. o]^ ( ^^tb yfl^# 

<*WM S. lb^l 2<>1 7l^r(10) ^KblM^ ^)^(lla) ^ *fl# ^€ 

(12a)* ^*>£^ f^om ^^fe ^ 

5. lc«fl M-Bf^ ^o] tifl^i 3xfl^(i2a) SKtHM^ K&SLsL «Hb 

^4 aKb*^l^ ^€(iia)* ^^a>oi= ^.^i-#(iib)^.a M^. 
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<68> o)*}, 5. 2 ^ J£ 3^ %3L£- «H * 1^ *IU ^*HH ^ ^ S.*) #*l-§- 

^ E^^B) 7]^ tflSH -*MI*1 ^^W. 

< 69 > £ 2 ^ Till ^1^1 *W ^ ^l"§- ^ H^l^Sl 71^131, 

£ 3£- £ 2°1] £Altb ^ M^l^liBl 7l^r5] n-H *H1 t(|t& ^£0)4. 
<70> 7]^r(10) ^E)A>ol^5. o]^^| ^^^-(221, 241, 261)3}- 

^"71 SHJr^m- ^-R-SHr ^ t^?|AS ol^-o]^l TflolM «fl^d^(222, 242, 

262)^ ^l^^l Tfl^im nfl^ol flc).. Tll^m afl^ 

5. 7\}°)^(22), 71101^(22)^ ^^S}^ 5£<H ^-fS^o] TflolE 

^l7>^o> Tflo-jE^o.^. ^tf}.fe- Tfl^S sflS.(24) ^ 711^1^^(22)^1 e^sM 
^ S^l^^ 7flo]E ^(26)* iW. 
<7i> 7l^r(10) 3H^r ^ ^(SiN x ) 4^5. Tflols ^^^-(30)^1 TlHm *fl 

#(22, 24, 26)^ a 31 5ft^. 
<72> Tflol^ ^(24)5] TflolH ^ol^(30) W°f|fe- «1^^ ff"^ ^ ^>S.^lS. ^^"^ 

*l ^>S.^#(40)ol 5.<#J13. SU-^. #£31^(40)^ tf^jM]^ ^^a>o]^ 

lr£#°] JH^rSLS. 5^§5H n+ ^ MS 

^##(54 , 56)^1 ^4 ^^Ej<H 
<73> 7-1^ ^#^(54, 56) ^ 7flolE ^<^^-(30) ^«ll^r ^J±<ffl^ S^=r 

^H 1 ^ «fl##(62, 65, 66, 68)°1 214. 
#(62, 65, 66, 68)^8: ^-^S 7flc>lS.^(22)3|- 33*1- 

3Hb]#(62), 3Hb]#(62)3 ^#^(54)3 "S^^M & 
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^^"(65), ^01^^(62)^1 ^^s)^ $X°-*) ^S.^^ 

♦ 91?}^ 3<|| = (68), ^ ^(65)3}- &z)s\o] $l<Lv\ TflolE ^(26)ofl tfl 
<sH ^ ^(65)^ &tfl^ 3^(56) 5^ ^31 °J ^(66) 

* 3£^ch. 3Mb] wfl^(62, 65, 66, 68) ^ 7V3*I «VS.^1^(40) #^1 

^^-(70)oi ^^e)^ sa^. 

<74> iLjL^-(70)°llfe J=31°J *R(66) ^ t^lB] 3zflS.(68)» AA H-^Mfe ^ 
(76, 78)<>1 9X°-V\, 711 olM ^^^-(30)2f lg-*fl XM^. 3^S.(24)# H-^Nxr ^ 

# ^(74)^1 SA^. °H, ^(24, 68)* ^tfl^ ^(74, 78)-£r A 
% 7}A^ S-^SLS. ^€ *r Sa^. 2mm>60/ffli» ^*1 

0.5mm>15/mi o]^9l ^o] w>^^tj-. 
<75> S.J:^-(70) ^ (76)^- #-=j-(66)3}- ^7l^^-S. 

«H flo.^ s^ofl ^^-S>fe S^L ^^-(82)ol *§^=M 9X^. SE*t, i^(70) $Htt 
^ ^3(74, 78)^ 43" Tflols 2|);el(24) ^ (68)^ "S^^M 9X^ 

M.2i 711 olM ^(86) ^ ^.S HH*1 2fll=(88)7l- ^7H, ^ ^ 

(82)3]- iLS 711 ^ oflolE-1 3£fl^.(86, 88)^ IT0(indium tin oxide)S. 9X^. 

<76> <^7lA|, 2}-^ ^^-(82)^8: 5. 2 ^ S. 3<>1H iL^r w}^- ^°1 , Tfl ol E #(22)3)- ^ 

EH ^-x] ^71 * o]^ t ^1 -g-^o] ^-f^ TflolE «fl^(22, 24, 26)2)- 

#0)1 -fr*i «fl^ ^7>m ^ sm. 

<77> 5£, 5^ ^(82)£r ^1^1^^(62)31-^. ^SKE-ii- 3^*H 

ojc)-. o]^^ 7fl^* ^sH^l fl«H ^ 3l^K82)# til ^IB]^ (62)4 ^ 
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*fl7> 3*1 &* ^-tf. 

<?8> zL^Tg, oie^ *i ^*HH ^3 5*1 ^ E^iTS) 

71 #3 «<HH1 tfl«H £ 2 ^ £ 33}- £ 4 £ 8* ^Afl*l 

<79> £ 4^1 5L*m ^ol, 7l*(10) $H Zr, Ti. Hf, V, Ta, Ni , Cr, Nb, 

Co, Mh, Mo, W, Rh, Pd, Pt 4 ^ ^r* 50 -1000 A ^3. 3H3r*8-*l^ 
(221, 241, 261)* 3f^>oL, H #^1 #7l SKHJ-*W *§^* $N ^ « 

±.% 0.5-15 at% ^-fr*Hr ^3 TflolE wfl^^(222, 242, 262)* 3# 

tt i}*, sfl^^^H 7flolE*}(22), Tflols ^q-(26) ^ tIHje sfls. (24)# SL^Rr 7> 

<80> tf-g-, £ 5<^1 £^]tb ^ fl-^S. oj-f-o^ ^1 o]e ^^^-(30), 

^iS o^ol^l ^£^1^(40), tff^* <S^r«H 3#*>^, 

^^1^(40)4 til^^ fl-^* a>^1 ^aq-SH 711 ^(24) -*HM Tflols 

^<S^(30) $H ^ 5. 0 <J=3 ^£^^(40)^1- ^W(55, 56)* 

<8i> 4*. S. 6^1 v}Q &°), #ejjiiffl Sfe ^g-* 

cflolEl yflAi^(65, 66, 68)* 3**K3L TlH J= #(22)2}- SL*>*Kr tlM^ 

-id(62), ^0)^^(62)4 oi^Sloi TllolS ^(26) <£*J-£H ^ 

(65), 3HB]*i(62)£: W ^1 g^^M cflolBl 3flrL(68) ^ ^ ^(64)4 ^ 

elsH Tflole ^(26)* f^j£5. ^ ^^-(65)4 *>^*Hr S-efl^l €^K66) 

* S^Hr cIlolBl yfl*i* ^-^4. 



^^1020020072001 #^ ^*>: 2002/12/11 

<82> o-M, cflolB] 4-3(62, 65, 66, 68)SL3, 7}^*) 5=^€ sfl^* 

•£)zJ-«H Tfl o]s #^(26)* ^^.S ^5^71^ °<£^ 5.*%$. 

fl-^#(55, 56) ^€(40)* Jr4H*Lt|-. o^, *&E*(|^(40)3 

<83> ol^ ( ^Z]- ^ TllolE ^^^-(30)4 J±Ji^* 

b||.EL(24), ^(66) ^ dWlEi sfl^.(68)* JEL^^r ^(74, 76, 78)* 

^tP4. ^(74, 76, 78)^8: ^ 7}^ 5L<£ SE^r €<83 

^ 3fl = (24, 68)» ^(74, 78)^ 2mm>60^ml- ^ 

*1 0.5mm>15^i o]^*} ?H w>^^>^. 

<84> r}^-, p}^1^o S £ 2 ^ 3<>fl :£*l^r ^o) , ITO 1 ^* ^^}JL ^zHH 

^(76)* ^91 ^(66)4 <&<m±= S[± ^(82)54 ^2 ^ ^3 

^(74, 78)* **M TlHS- = (24) ^ HH^ sflH.(68)^ ^ ^sq^r iLS 
tIHje s(l = (86) ^ US c-flolEl 5fl = (88)» IT0» *]^}7l ^ *fl<l 

(pre-heating) ^<>1H A}-g-*V£r 7]3|)fe ^» o]-§-*Rr w>^*W. o]i=. ^ 
^(74, 76 , 78)* ^-«fl Sife ^-^(24, 66, 68)^ tf^M ^ <*3*^H ^ 

<85> oIe^ SHH ^ 5^fl^ p}iaf o]^]-^ ^ 

^oflAi^ ^-^^Tfl ^-g-^h ^ olofl tfl*H S^* #2:*H ^1l^>7fl -g^*>7l 

78-16 
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<86> ^, E8t|^|'E 10* *H ^4 ^1^1 4^- 4^H *}^^» °l-§- 

^l^^Jl, JE 9 ^ £ 10£r 44 8^1 £4tb 44 S€4^4 7l ^ VHI-VIir ^ 
^ IX-IX* <*H cflfb ^E^. 
<88> 71^(10) 4°fl ^11 ^4°fl4 ^^^>7fl SH^cM 4(221, 241, 261)4 

4 ^-^-0.5. ol^T-^ Tflole 131)^^(222, 242, 262)4 o)^%-c_^ o]^^l ?))o)iz yfl 
tg^s)^ TflojM tifl-id^ 7flolS^(22), 7\}°)E. ^(24) ^ Tflols #^-(26) 

<89> 4^(10) 4^ Tfl <>lm<a (22)4 ^*S^7ll -B-4 #^d(28H ^4<H &4. -fr 
4 3l^d(28) "34 3KH3-4 4(281)4 Tfloje BflA}#(282)4 o)^o_s, ol^4 
&4. -fM ^^(28)^ 4^ #^"(82)4 -fi-4 ^7}-%- ^ 

(68)4 f^£)4 4^4 S.^ *8=#4?lfe -fr4 ^^7l« , J^ig- 4 

^ 31^(82)4 711 ol^ (22)^1 ^34^ -fr4 -§-^°l ^4- ^44 & 

* &4. -fr4 4^d(28Hl^r ^ 7^4 ^4 ^l7>4^ 

?M ^olrV. 

oo> 711 «fl^(22, 24, 26) ^ -fi-4 4^d(28) fl^lfe ^4 ^(SiN x ) 44^ o]^- 

4*1 7flo]E ;i<3T3K30)o] ^£]4 TflolE «fl^i(22, 24, 26, 28)* QJL &4. 
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<9i> 7§o]E. ^<gB]-(30) <r±.$- «13J^ 7f;fc(hydrogenated amorphous silicon) 

nH14 i^VE^S. °]-f.o^ ^r£^l 3fl^(42 , 48 H *8^£)<H SUi^l , sfl€(42, 
48) $H*r *1(P) *H14 n ^ ^#0] S^^M W]^^ fl-^ tr^S. ^ 

^MSl ^^(ohmic contact layer) sflli S^- sfl€(55, 56, 58H ^ 

*n sa4. 

<92> sfl^(55, 56, 58) $H^r -§-3^ t^^^S o] = 

tifl^4#(62 ( 64, 65, 66, 68H ^M^l tifl^ *flS 

^ 3H^(62), e)H£]*!(62)4 ^ ^1 sj.^- 
<?}7HHr t\)o]B\ 2fl^(68), ZLS]J1 t])o]Bl^l(62)^ ^ M3M^4 

dui ^^-(65)^-5. ^l^^^l ^] 0 l^^^-(62, 68, 65)1- 3E^H , SE^ c)lo]E-]^i^-(62, 
68, 65)4 ^-ej4°1 7flo]E ^^-(26) SE^r ^ ^^^4 *im^(CH tfl*} 

<*| d^i ^(65)^ ^tfl^ofl ^^-5r>^ ^ E^liB^ j=5fl<>} ^(66)4 -fr*l *R 
-3(28) 4H 9X^r ^7l-§- 411 (64)51 i^&4. ^ 

(28)^- ^*>*1 ^4- -fr*l 5L#3] 3tfl^(64) Str &^4. 

<93> ^€(55, 56, 58)£r =L *HM #51*11 3^(42, 48)4 ^ #-¥-4 «fl 

^(62, 64, 65, 66, 68)4 #^<H ^fe *M , «B^(62, 64, 

65, 66, 68)4 7>*14. ^, tsIMB)^ sfl€(55)^r tH)o] 

4^(62, 68, 65)4 ^^r-H, H.e)l<^ ^-§- sfl€(56)^r 5L31<?1 #^-(66)4 

-?M ^€7l-§- ^(58)^ 5=3l3fl sfl€(64)4 ^<H*r4 
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<94> tt^, ^€(42, 48)^r 44 ^€4^44 ^^^(C)» wfl 

^(62, 64, 65, 66, 68) ^ 4^ ^^(55, 56, 58)4 ^tb B.<$& 4^ 

flr}. JLS.^, -fr4 ^r44-g- #2.4 sfl^(48)4 -fi-4 ^71-g- S^Sfl 3fl Si (64) 

g -fr4 *II€(58)£- ^tb 3.<£ol*|^ f 44 M^l^Bl-g- T&SjQ 4 

^(42)^ 4°14 tiflA} ^ afl^^ Jf£>4 4# rfa^. ^, ^4 M^4 

^44 ^JfCCHH 4*14^(62, 68, 65), ^ 4 ^"(65)4 H.4<?1 4^-(66) 

o] &5L 3H4^Pf #^(55)4 =511^1 4^-§- 44(56)2. £-44°! 

5£o_4, 44 M^l^-g- #2.4 44(42)^: °1^44 S^^l^l ^ 44 
S.44^^1 4^* ^tb4- ^]o]b1 4^(62, 64, 65, 66, 68) iL5:4(70)ol 
^3°! &4. 

<95> iLJL*)-(70)£r 4^(66), 4°14 42(64) ^ -fr4 ^r47l-§- 244 44 

(68)* 2&|4^r ^#^3(76, 78, 72)* 7}x)JL $£2.4 , atb 4°lS 4<£4(30)4 4 
4 TflojE sfli=(24)« 2B]4^r ^(74)* 7>^J1 &4. 

<96> ^.Jl^-(70) 3H1^ 44 S ig^^S-Jf^ 2)-^- 44 #44 4 ^"4 44 

4714* ^>$*Rr 4^ 4^(82) °1 ^g^s]^ &4. 4^(82)^ ITO^ -f-^^r £ 

4 #43. 4«<H44, ^4(76)* ^44 4^-(66)4 1-^4 44 3 -£-3. 

44 444^r4. gj.^ ^ (82 )o. oj^}^ 7flolS^i(22) ^ cfl 

<>144(62)4 ^E]<H 7fl^#* feolji $io.u}-, f^44 &* ^2 $14. ^4 44i 
4^-(82)-€: ^(72)* -fr4 ^44-§- 244 44(64)42 ^^4^ 24 

4 44(64)23. 44 4^44. 44, 4°lS sflt=(24) 4 4°14 4^(68) 4 

*Hfe ^4(74, 78)* 44 °1#4 444xr SLS 4°l3. sfl = (86) 4 
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<97> ZL&|^, £ 8 ^^1 J£ 10^ 7>*1^ ^ ^ 7} % 

^ 4^ o|-§-l5fM *l]3^Kr ^^°fl tfl^><^ ^^>7fl £ 9 *fl*l £ 113]- £ 11a 

£ 18b» ^Si^ ^^^>7lS t!rrf. 
<98> ig*], ;£ ii a ^ n b ol] ;eX|^ w><4 ^-o] ( ^i ^aH]<2} ^-s^l 71^(10) 

Zr, Ti, Hf, V, Ta, Ni, Cr, Nb, Co, Mn, Mo, W, Rh, Pd, Pt 4 50-1000A 
*f-v\)3_ ^^}<^ ^^1^(221, 241, 261, 281)^ ^^>J1, ZL tfJfefl <$7] 

^-§-tb ^ 0.5-15 at% ig-B-SKr ^ ^-fr ^ 

«fl^(222, 242, 262, 282)^- tj-g-, ^2fr*H 7flo]E#(22), TflojE 

^ = (24), Tflolje #^-(26)# i^*Rr 7\)°}^ «fl^^ ^ ^^(28)* ^^^tf. 
<99> tj-^-, £ 12a ^ 12b«^l J£*ltt ^ ^o], °W°]Z± ?flo]E 

(30), #5L*ll^(40), ^#^(50)^§- W 7l# ^■'S* ^l-§-*H ^ 1.500A 
5.000A, 500A 2.000A, 300A tfl*l 600A^ <&4=- o)o] MoWl- 

^ ^ 0.^. £^^l#(60)^r ^ zl $H ^^-(iio)^- l 

/an 2^ £It4. 
aoo> zl ^ u}^3.mr ^f-*H #^(110H SA>tb ^ , £ 13a ^ 13b<^l 

EAl^. H>^ ^o], s(l^(ll2, 114)^- 6 H, 3)€(112, 114) 

^ E^fl^^E^ ^^(C), ^ ^ ^ (65)3J |. tr^o] ^(66) aHoU 
1* *)U ^(114)-°r tflolEl tifl^(A), ^ elHEi iafl^(62, 
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64, 65, 66, 68) ©1 ^€ ^°\] z\]2 ^(112)3.4 ^7} *M1 ^ , 

7lBf ^g-(B)^ 5L^ ^Tl^tj-. ol nj), Sfl^CCH ^o> flfe ^-^(114)^ 

^ nH* 4=711 «Ho> *IU ^(114)^ *)12 ^*(112) 

si *MI3 1/2 ol^s. ^ 3M b>^^, efl# M, 4,000A ol*V°J #4. 

<101> ^o], i^ofl bJ-bJ. ^1» ^Bl^Vfe <^5l 7^7} 

Slfi.*!, A g ^-4^* s^V7l $)*H ^(slit)<>H ^si ^ 

* W3*»-a- 

<io2> oi^, ^ 4°H sfl^4 ^ ^-°14 sH€ #3, ^ ^4 ^ 

- P } i3f ^ll^-m ^ S^-&>71 fl-gH rf^. ^32f#^- 7}?]±± O}^} 

714- ^^7} tH§ ^*M: 6 l-§-^- ^ 
<io3> oi^ ^ p>^a.# #*V^ #^<>11 244^ ^ ^-g-^H 

■>HMHfe 71^1 ^51^1 ^rf. ojol m^V^ , ZL&X} **Hfi-<>l 

* Shfr ^7)14 ^-*^ol ^ ^ oim, ^ ^Tfl ^ 5L€- 
<104> ol&l^- J^SJ #^(114)^: Bl#S.-f7> 7>^tb #^3. #^4. 



1^^1020020072001 H*}-: 2002/12/11 

<105> o]^, 3fl €(114) ^ ZL *HM a S.^^l^(60), f^^(50) ^ 

*I1#(40H1 tfl^- ^sStb^f. °H, tflolBl tifl^CA)^^ wfl^l * ZL ^> 

^•(B)^fe- ^ 37fl %(60, 50, 40)^1 2-^- ^l^S)^ tIMS 23<3^K30H S&|u(-o> ^- 

<ioe> £ 14a LM 2.^1 3*1^, ^(B)^ i^sM 5&tt 

(60)^ afl^wM ^ *Hf^ ^^(50)^: o] 4^oilA^ ^ a]^ gc- ^ 

(112, 114)£ ?\$\ £££*HH ?M #4. ^M-, 

7g-f £^^1^(60)^ ^^3. 3Efl^(H2, 114)^8: ^2^*1 ^ S^-i- #7l7> 

*fl€(112, 114)5 ^ ^z^fe a^sWM <r St*}. °1 

ofl^ ^ T^-f^rf ^1 ^(114)^ ^Tfl Cl ^1 JjLJg. 

(114) ol 5#*H^(60)<>1 ^uRr ^71^1 &5^ t&t}. 

<io?> o]^7fl *>ig, 5 14a ^ 5 14b*H M-i^ #3]^, ^fl^(C) g cflolBl «fl*P?-(B) 
3 5*131*. «r 4^/53*1 £l-g- £.31*11 3fl€(67)5ih -fj-*| ^7]-8- 5€*ll sflfi (68)^1 

tfJLL 7}T% ^(B)^ 5*l*l|*(60)^ 5^ =L v}^-*) ^#(50)«^1 

°l*fl ^ sfl€(67, 64) ±^ ^ 531 3R(65, 66) °1 ^E)S)^ &JL 

^ SX$= ^-i- 3l°13 Hfl7d(62, 64, 65, 66, 68)^ ^Bflsq- ^S>tJ-. ^ ^ 

A] Xjz|^- A>-§-tb ^-t- 3fl€(112, 114)5. «H5 ^^€4. 
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<108> d\o] t £ i 5a i5bofl S.X\^j. 1^4 £6], 7 M Jf£-(B)4 ###(50) ^ 

H ^^^(40)^. *IU ^(114)4 ?H ^ ^ 

^Tl^-rf. 6\ nfl^ zj-:£4 sj]€(112, 114)4 #7p§K50) ^ ^S^UOX^SIl 

#4 ^ ^b^o] 71^ &^-)<>l ^3*1 Tflo]^. ^^^(30)-S: ^2^" 

^ a:£*HM ^*H 6 > *}^, ^€(112, 114)4 ^£^1#(40)^1 tfl 

^ ^^-til7> 7^4 ^g-^tb 3z&<Lg. *JzWfer ?H 4^"4*>4. SF 6 4 HC14 

^ 7l^M-, SF 6 4 0 2 ^ ^ 7]^11» Af-g-^ 7^ ^lS. ^ 4^ -*)*rtfr 

o^cf. z>-£4 3fl^(ll2, 114)4 t&E*fl^(40W tfl^; ^^7> *fll ^ 

(114)4 te^l^(40)4 ###(50)£] JfMI* ^ 34 ZLiL4 *J-o>o) 

<109> oj^Tfl *>^, £ 15a ^ 15b<>fl M-4^ 44 ^^(C)^ *i|l Jf £.(114)0! 

7]^ s«€(67)°] H.5.14^, 714 ^-£-(B)4 ^^(50) ^ 

^1^(40)^1 *fl4£M zl 7flo|i= ^^^-(30)^1 ^^4. wfl*}jf 

(A)4 ^12 ^~gr(112) «H 444JELS ^l7> £4*14. SE^r, 0} r^H^ sfl 
€(42, 48H 4 A 3€4. ^-S. 574 58£r 44 ^^/jELefloj-g- J£#*fl sfl€(67) ^>^- 

^ *fl€4 -g- sfl€(64) 4Y^I 2H€* 7>s]^l^. 

<no> o]ol ofl^i (ashing)^: ^fl^-¥-(C)^ dbi/S. e)l°J -g- 5.^*1] ^€(67) S^ofl 

\3"4 £1^ ##4 ^7)7l» *ll4t!:4. 

<m> 4^-, £ 16a ^ 16b4| 3EAltb 44 *B^¥-(C)4 d^/i=3l °l-§- £ 31*11 2fl€ 

(67) ^ ZL *HM ^/S-Slj^-g- ^7V^ ^€(57)^: 44*V<^ ^l^^. o] nfl, 
ii/^.^] <?]-§- 3fl€(67)4 all €(57) S.^ tfl^><^ ^^pVo £ ^ 

78-23 



^1020020072001 «S*>: 2002/12/11 

^5. 31°-^, ^/^}9l^r 5.^1*11 *(€(67W xM^fe- ^ ^ 
€(57H tflSfl^ ^o_j- ^ t£ €^ 4i^/=^-g- 5L&%) 

^€(67)4 sfl^i(57)^ ^ €■ S£*HH ^^Mr *8*Hr 

^H, °lr ^ ^^«l7V =lX| ^-f ^4 #7l7V <H^^ *fl^f(CH ^ 

#5.^1 2fl^(42)^ 2:^>7l7> -S^l #7l ^^-olr}. ^ ^ ^Zjvfr 

wi^> ^ ^ 4^/JE.3l°J-§- 3fl^(67)^ 

^^^nV, ^ ^Z^fe 2fllti(57)£r 7\^\ Q°-5LS- S-^S- 

1>t°1^4. ^€(57) ^ #5.311 4^(42)^: nfl A>-g-S>^ ^zj- 

CF 4 ^ HCl^ ^ 7}z\M CF 4 ^ 0 2 ^ ^ 7l*fll- # ^ 5t3l^, CF 4 ^- 0 2 » 

^ «ke*ii 4^(42)^ ^ ^ sa^. °h. s. i6b^i 5*1 # 

J£^l 4^(42)^1 ojJf 7 } *)l7i£)<>) ^17} ^-o>^ ^je &JLp} zj-^ sflBi<3 *fl2 ^ 
(112)5. *H 6\± %5E.4\ 0^51 7\}o)^ £0^(30)0] ^ 

3*1 *8«H©> *fl2 Jf^-C 112)ol qi^o) zl cflolE-1 tifl^d 

(62, 64, 65, 66, 68) ©1 ^i-Hr &5^- #W sfl€<=»l ^£ ?M «V^^ 

<112> ol^Tfl S}^, ^ €^"(65)4 = 5)1*1 ;&=K66)°1 ^^l^i $]°]&\ n#(62, 64, 

65, 66, 68)4 =1- *HM Jfl€(55, 56, 58 W 4&^t}. 

<113> p>*1*|-o_3. c-flolBj tffl-SWAH ^o> &i=- *l)2 ^(112)^- ^71^. ZL 

£W, *fl2 ^(112)51 ^7^ ^fl^(C) ^/H.5)l°J-§- 5^31 3^(67)* ^lX^t ^ 

n ^5} *l|€(57)-g: >fl 71^71 ©1^^ ^5 St**. 
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<114> <£6\}*\ ^^tb 3*1^, $q 3^ ^^H: HtflS ^7]i| 

-g-^ ^ 5a^- t> fHt^l *\-%-f$B.S, tiling ^ij} 

^ZJ- #717]- 6^4. ^ ^7l7> 

tfl^ Hl«H ^7lS.^r Si^. 51 17a ^ £ 17b<Hl £ 

Aitb qa-oi jL3L^K7o)-a- 

<H5> 6]6\ t s. 18a ^ 18b^l 3EAlt& ^ ^o] , ^s^(70)^ tIMS ^<£^(30)4 ^1 
a>^1 -£|zJ-«H ^(66), afl^(24), cilolB] ^ = (68) ^ ^^7l-§- 

£^^1 sfi€(64)* zj-zj- E.Bjiflte ^3(76, 74, 78, 72)* °H , ^ 

(24 , 68)* ^ajiflfe ^3(74, 78) ^ 2mm>60^-& VI *1 , 0 . 5mm >i5*an 

<ii6> p>^1^o.S., S. 9 vfl^l 2. lH H^ltb 400 A 500 A ITO 

A>^1 ^(66) ^ -fr^l ^#7l-§- £^^1 sfl€(64)3)- <g 

^ n± ^(82), XMe 3flJ=(24)^- <g4€ Tflolm 4^(86) ^ HH^ sfljEL 

(68)^- ^-S tflolE] 3flH(88)« ^W". 

<ii7> ito» ^f-^-71 ^ ^l^(pre-heating) ^>-§-*>^ 7l^l]S.fe *3dL» 

A>-g-^ ^o] «>^^ f o]^ ^(72, 74 , 76 , 78)* *sfl #^(24, 
64, 66, 68)^ ^ #3^1 «o v *l*>7l ^f-ojcj-. 

<H8> o^e)^ -S- »]2 ^AHHH*r *m ^aH°A rc^ Jl4^ «ti 

-id (62, 64, 65, 66, 68)3)- n sfl€(55 , 56 , 58) £ #51*fl ^€(42, 48) 

* §>i-)-^ P}i3f al-g-SM °] ^*\}*\ ^(65)3f H^ll^l 3H"(66)* 
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<H9> sj-^ofl 14 s vfrTge. 4]6fl S^^l^ <H3H1- tg^Hr AOCCarray 

on color filter) ^3^1 JE -g-o]^ ^ Sfttf. 

<120> £ 19^ *fl3 ^ Wf^ e^I^b] nfl^lsolji, ^ 20 

£ 19^1 ^ M.m*}^ 7] ^ ^*=Hd XIX-XIX'* tt|-e} M-b}^ ^£°lT=r. 

S 20^ ^ H^l^ 7l^^l S>Jf o]^. p>^>^ #Jf 7] ^ ^)is} 

<121> t^*), spf 7^(100) ^^1^(118, 119, 123) ^ ^ ^°-S. 

•¥-<H*l 3H^I *ti^(120, 121, 124H ^-WH &i=t. 
<122> c^o]b] tifl^i(120, 121, 124)^: *flS. «o v ^^ M SZ^ 3101^(120), 

(120)3 ^1 <&^s\°) *Xo] ^s-^] ^ c-1Hb|a}(i20).2.S ^ 

^ ^o]E^ ifl^(124) ^ cflolBl^(120)^ ^IS. 71^(100)^ •8r}«-S.^-^ o}^ ^ 

£tw. <^7i^ ( # ^«-(i2i)^ Y-i^ 14* * r #*m 71^51 

^ 7>^l^tfl, ^01^^(120)4 £e)*H ^€ *§^« ^ 

<123> s>Jf 7l^r(100)^ ^ofl^ 7>^7V^ Jf^o] ^o]Ei til] #(120, 121) ^ 7V# 7>> 

^*Hf 300, ^r(G), ^(B)^ 41)^(131, 132, 133)7> *8^3<H ^ 

7]X\, ^^Ej(131, 132, 133)^ ^o1e!^(120)^: S-^f- gS.^ *§^"& ^ 91^. 
<124> q]o}^ 13^(120, 121, 124) ^ -^^(131, 132, 133) *Hfe ^3t)#(l40)ol 

3^ ^7H, «1=I*(140)^- ^€3(131, 132, 133)5.^3 <=>}^7^ 

(outgassing)* ^JL 7>^7> ^4? ^H^sq 1 $ *im*H 
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<£#4*r ^-a- ^1^-71 4* f^ojcf. Sl i Wl5j^(140)^r ^^HM tifl-*}(120, 

121, 124)4 ^4 M3I4^4 o13H-i- ^-^^ 9X2-3-3. o)^ X[o}^ 7 )a$ 4# 
% 4*IH*r -Pr^^l ^ ^^r^ -fHW^-. 

<125> ^3)^(140) 4°flxr IH^I^ ^ ^Pl-fe- ^ ^ 

^(501)4 t# ^-4 l-^s o^o^ ^(502)4- °W 

%■ TflolE tifl^o] %^6\ 

<126> TflojE Hfl^ 7>S. «<H 4 -id (120)4 ^4*H #4 Sfel* 3}4*V 

^ 71)01^(150), 71H E^(150)<3] ^ofl ^^sjc^ ^ W-^E^ ^A> «^7> 

«>0> Tfl 01^(150)6.5. ^SHr 7)1 o]e Sfl = (152) ^ 7flolE^(i50)4 ojj=lo} WV^- 
H^flxli&|^ 711 ols *H^(151)-£- 3.^:4. 

<127> <^7H, 7flolE^( 150)^- #-^-(410)4 f^^H -s%±.£\ ^} JsL^ ^ 

^-§r 7] -fh4 ^7l# ol^ ( ^(410)4 7^1^(150)4 ^ 

—S- ^*b=- **<>i ^ -fM ^5L 

&4. 

<128> ol^ ^oj, TflolE H fl^ ol^ o]^o.s. ^S^Kr ^^tt ^ 7i*J-ol ^ 

-8r -MS. ^^*>JL 4€- ^ 4€- I"*} 44 ^ol s^. ^Jol H> 
Al( SEfe Al ^§-)\MoW4 ol^ol n <$6]x%. 

<129> TflolE wfl^(i50, 151, 152) ^ ^4^(140) 4 6 H^r ^-°r TlM^ 3|a| 4(160) 

°1 ^4<H $14. °1 ^, ^^r ^ TflolS ^^^.(160)^ ^. 7l ^<^^- ( ^ y]^^ 

^ fl"^4, 4^8r 4^ ^0.3. ^ $14. 4€- 44 J= 
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S\S=r -§-#£| °>\l *|£r*JH 7>W #<H, 250 °C ^ 3^ 

<130> ^al, 7flo]E ^(15l)£| 7flolE ^<g^-(160) ^-£^11^ 

(171)°] ^ 2-<£<L5. ^<S} ^£^#(171)^1^ 

(701)^8: <fflH ^ fl-^S. ojf^^l^, -tf^ i*h£*]l#(702)£r ^£^1 

(701H ^o] ^ -§-#o] tT&lSl o^o^rf. <^1# -g:>^ ti_V 

2^1^(701)^ Hfl^ 7j^- 1.9-2.1 eV^, «>£^1#(702)^ ^fl= ^ 1.7-1.8 eV 

3. is}°\ *r °^7H, ^>S.^H#(701)ol 50-200AS] ^M|3. %^2L, 

^£^11^(702)^: 1000 -2000 A 3 ^M|3. H^tb 1 }. 

<m> o]^- ^o) t ^fljE. ^o] ^5. tiH5- ^ i&£*l|^(702)3j- ^ ti> £ ^^(7oi)^ A>o] 

<*fl£r ¥ ^jc 7 ^eq ^o]6fl Sfl^Hf- iLS.4M ^^^rf. o] ufl, TFT 

7> ^r(ON) ^Bfl7> S)^, ^ #51*11^(701, 702)^1 A>olofl ifflS. .5- = ^ <3 °fl 

5.3., 3«H °<fJ:t}: TFT^l 7ltfl% ^£^1^(171)^- ^U^ilS- 

<132> ti>£^l#(171) 3Htt °J(P) rcHfl^ n t§ ^.^o] JT^^S. JE^^M S£rr ti]^ 

Slfe *H Tf4i S^r ^ ^^A>o]c 14^ # s-^Kr zm^a 

(ohmic contact layer) (182, 183) °1 ^S. ^-a)5)<^ ^s|o} o^rf. 
<133> 3 ##(182, 183) 4Htt ITOS. °1^3l db^-g- ^ 5.e|l<?}-§- ^(412, 

411) ^ Sfdb ^(410)^- S^>^ 5^ ufl-?d(410, 411, 412)©1 H^^H &t}-. 
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-§- ^(412)^ TflolE ^^^-(160) ^ ^3)^(140)^1 3^3*1 9X^ ^(161)* 
^-*V^ *W 3*3 (120)4 £^<H ^lSl-g- ^^-(411)-^ s)-^ #^-(410)4 oj^sq 

«fl<*l(410. 411, 412)£r ITO^l #*33. ^-I-^*^. 

<134> je^;, «fl^i(410, 411, 412)4 ^"ft f^fe ^ ^(162, 164) -fi- 

TflolS i|| = (152) ^ tflolB] 3flS.(124)4 ^ 9X^r 7\)°]^ ^(413) ^ 

12 tflolB) 3}) = (414)71- °J14. °J7W. IS 711 olS 5^(413)^ TllolE sfl 

= (152)^ ^^-(502) «?] #BlJ±iffl-^€ ^-#^-4 ^#*>ZL &L2J*|, is EflolB] 
3fl^(414) SEtb i^ll^l^l 3fl=-(124)^ #^(202)31 ^ej ^^4 ^ ^#«>Jl 
3Mi ^(410)^ S=«- °)-&*}$: 7llolE^(i50) 5J ^01^1^(120)4 7fl^-ir 

am-, ^3*1 ^£ sa4. 

<i35> iii ^ ^-ell9j-§- ^(412, 411)^1 ^afl-fe- «^ S^X|^El» is*>7l ^ 
ULJl^(190)ol ^^s|oi flo.^, ^ -#Jfo|)^ ^ ^ ^-g- 7>*m 

s§ -frq -fi-71 ^-(430)^1 ojrl-. -p^ 0.71^(430)0- ^ E.^z\^£\ 

lfr£^|*(171)^S. ojA^Rr ^ *>l&*Hr M ^-71^(430)^1 ^o) f 2 

^ 71^(100)4 o}<% p>^*}^. ^ ^93 7l^r(200) AVol^ 

^ isfloHS. A>-g-€4. <^7H, 1^(190)4 -n-71 ^-(430)^8- 7fl 6 lS^(150)4 ^ 
^1^^(120)^: n*Bj- ^€ ^5. & 0.^ , -fr7l^(430)£- 7lMJ= y flA}4 ^0]^ wfl^ ^ 

<136> tb^, ^ 714(200)0)1^ IT0 Hl^r IZ0S. o^o^ & f ^ ^^-(410)4 % 

*ll ^71^ ^*Kr ^ ^(210) °1 ^^AS sarq.. 
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<137> ZL5^, o]^\% ^AH6fl trj-^. ^ e^^e] 7l ^ tfl 

«H £ 21 ifl*l 284 32:^ £ 19 31 5. 20* #S*H <SM1*| ^^W. 

<138> 2. 2l4| «>4 ^o], Zr, Ti, Hf, V, Ta, Ni , Cr, Nb, Co, Mn, Mo, W, 

Rh, Pd, Pt 4 50-1000A ^^1^(120, 121, 124)* 

*\%^. O. ^-7] %av^1^ f$A$«, cf\f$\ ^-g-*}. ^ Q^m. o.5~15 at% 

^ ^^H, 71^(100) $W -54(120), 2(1^(124) ^ # 

?WK121)* t-flolBl tiB^(120, 121, 124)* o]^ rfl7l^} ^ 400 

°C £::5L°1H t^el^M ^^m* ^AH^sH^^- tb4. 

<139> ^1^, £ 22^1 5L*m ^o] ^( R ) ( ^-(G), ^(B)^ 9}SL^ 3£^*Hr 

*>BflS H5L^3l p>^3.» ^ ^^.S. 2flB]^^H ^(R), *KG). ^ 

(B)£) ^3(131, 132, 133)» ^HlS *l^tb4. °1 3(R), ^"(G), ^(B)3 
(131, 132, 133)^ M] ^ ^^^m, *l-§-* #ol 7 l 

*>i4^ 4iaf ^l^V^ ^£ 5&4. S£^r, 3H*-]( laser) 

(print)^* a>-§-*}*1 &ji ^ er^ f *]-§-* 3^3^ 

<>H, ^ 3(R), MG), ^(B)^ 4^3(131, 132, 

133)^ 7}^*}^ (120)4 ^S)3£^- ^^Hr ?H 13}^^. o^, £ 22 

<*1H iL^r 44 =3-<>l , ^ 71^(100) -^Hf*11 ^31^(140)* ^W-. 
<140> o]^, ^n]^ IH^I^- ^g"4 *^«-31 S^- ^4 ^ 

tij-^ ^^j-jl 4^3.» o]-g-^ £\z\- 

sflE^SH, ^5^(140) ^ofl 71101^(150), 711^1 e ^(151) ^ 7ll°m sfl^(152)» 
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5L"t*Kr tifl^(150, 151, 152)* ^^=h °1 *fl , 7lHJ= «fl^d(150, 151, 152) 

£ f^S. ^« ^ sm. 

<141> o]<>) ( s. 24<^1 v}Q ^ol, TflolS iafl^(i50, 151, 152) ^ ^-7l ^^(UO) 

4H ^ TflolM ^ 160), ^ 1 fl-^(701), *ll 2 fl-^ 

(702) ^ 5^3 € ^^-(180)^: 

<142> ^ 7lHJ= ^^^-(160)^: 250'C ^rJE^IHS. *r -fr 

<143> *{| i fl-d^(701)£r «H ^o] ^ ofl-i- ^ _ 1.9-2.1 eV^ iffls. ^ 

7>^fe fl-^JLS. nf^SfcaL, *)] 2 ^ ^ fl-^(702)^r «H= ^ol xQ 1 

^^{701)^.^ 31* 1.7-1.8 eV^ «JH= ^ 7"M^r -f-^ Hl^^ fl- 

i^O_S. °] *fl, *H 1 ^^(701)^: Wl^^ ^7}i<?i 

SiH 4 o)l CH 4 , C 2 H 2 , 3^r, C 2 H 6 ^ ^7>«}c^ CVD1H1 3«H ^ 

^ s-o^ cvd SiH 4 : CH 4 « 1:9^ ^MSfca, ;g«B*} 

^, C7> 50%^ S.&\ ^--fi-sM, 2.0-2.3 eV^ ifflH. 7>^^ 

^ 5^. ^o], h]^^ ifflS. ^ ^ , ^ 

JHNM trj-el- tfl 7 fl 1.7-2.5 eV ^3HH *HJ= ^-i- -§-o]^-7fl ^ Sa*} 

<144> o] xtfl, Tflol^. ^<g^-(160), A] 1 fl-^(701) ^^12 til^ 

^^(702), £^ T^miaO)^: CVD #*H<*1 ^ 
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<145> S. 25<*fl 41 1 y l^^ t7"4i^-(701), 41 2 

(702) ^ 5*§€ #4i^(180)^: ^l-g-tb ^ ^ ^3-2-3. 

^ ^^1#(171) ^ ^##(181)^: ^^*>31 , ^ 

71HM ^<a^(160)3il- -B-71 ^^^-(140)^1 ^(120), Tflols s(|j=(152) ^ 31 

o)b\ 2fl^(l24)» ^ ^&|xfl^ ^3(161, 162, 164)^- 
<146> olx^l, 7flo|j= ^^(151)^) ^» 41^ i, *|1 2 fl-^ 

(701, 702) ^ ^^(180)^: S.^ 4l7i*Ha> *M , 7flo]E sfls. 

(152) ^<^1tt 41 1 ^, 41 2 fl-i^(701, 702) ^ 

fl-4i^-(180)3l- ^711 7)HJ!= ^<^^-(160)£ clloTE^(120) ^ 3Ht| sfl 

2= (124) ^MH^r 4| 1 ^ 4) 2 t>l^€ ^^"(701, 702), fl. 
^(180) ^ 4H*= ^^^-(160)^ ^1 -fM ^<^^(140)£ 4l7i*fl<>> tb^. 

<147> ol-i- ^u)-^ p>^3.# ol-g-^l- A>^1 AlZ]- ^ ^^-&>7l ^^^1^ ^^S. 

t}€- ^1* 7>*|fe sfl^ P}i3S A>-§-*B<>> o]d\) tfl§><^ £ 26^f 

£ 27^r *tv\) %S*H -g^^K 
<W8> -fAj, £ 26^1 iL«?l £°1, l;^#ol y]^^ ^^-(180)^ ^f<H] # 

ifl^l 2tm2\ ^, 0]$-% A>^1 ^.g. ^-*H z}-^ 

oil ^ SAVtb ^ ^-Sl-^ ^HS"^ sfi^(312, 314) # ^^tb^. 
<149> ol nfl, ^€(312, 314) TflolM ^ (151 )cq Aj.^.oH 41 1 Jf 

£r(312)£r M-^^l 41 2 ^(314)^ ^17> ^41 35^f *I^*H, ^olBl^(i20), 

n o) B\ sflS.(124) ^ ^^(152)^1 ^ ^l^r ##^M ^fl^l ^S-^ 
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*H 2 ^-£-(314)4 ^# »1 l ^(312)3 if-nz) 1/2 4*1-3. 4^^. 
<^|» 4,000 A ol^S! #4- 

<150> o]4 ^o], 451- 4^43 ^fl» ^4*Kr ^ 7>^7> SX-^r ^ 

<151> i,#44 ^fl^Cf ^ afl» ^ B <£^H ^(slitHM- 

(1000)S #44 4%4°ll 2^}^}^ , «4 <£ Afl7H u}- 5} JL^># 

4 ^£7} 4=711 ^4. °H, ^Hl ^#3^r C <g<34 51^:4*4 ^ 

€*1 ^S)^ ^7H1 jn^-fr f^<5}*| , ^ofl ^4 ^#4^ ^-^-ofl 4*V4 ^ 

^o!4 #^44 ^44 ^ B #4^Kr ^ 2:A>^o] 2]op £ B <3^4 

4^4^. o^w.^ ^4jl 44*1^ ^44 ^-Efls. ^4. ii^- ^tII 4 

£ £€■ **>#ol ^4^-3- zl^tII 3*1 *B4= f^ 6 14. 

<152> ols]^ ^^M" ^-SWS, €-*fl3*l 1 ^(312)-^ 4^1 =L^S, 

tfJL, £4 2)7]} £A}^ *\] 2 ^(314)^8: ^ 1 ^(312)^.4 ^ 4 

i, *H ^€ C <seH tfl-g-4^ #^4 714 ^71^4. 4^ 

**>4 3*H ^ "^7> 4€- 4^4 4 €4 ^>«^^4. 

<153> 4^. f £. 27^11 E^ltt «V4 #4, 4^tt ^ €(312, 314)^ 4^ 

*}-§-*>4 4 51^ € 4^ ^-4x4(180), *(] 2 4^ fl-^(702), *l] l^l^l 

fl-^4(702) ^ 4^r ^ 711 ol^ ^^^"(160)^- £4 711 ols 3fli=(152)» ^ 

&Ntt 3# ^(162)^: 3M§*KiL, C H]sl^(140)^: =5^4. 31^4, 
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^ 3fl€(312, 314)* v}^ELS. ^H-^ C <8^3 ^3)^(140)* *H 
^1^^(120) ^ iflolBl 3fi^(124)» S.3*flfe ^(161, 164)* 

<154> 6\6\ t Xl 2 -^(314)* ^r^*l XlT^^.^* ^I^tb^-. *^7H, X] 

2 €-(314)5) *)9)7l* &&*\ XI 71*1-71 $1«H 0 l-§-tb °fl^ ^* * 

7>m 91 A. 

<155> o]%Xl S>^, sfl€^ XI 2 ^(314)^- XlTlSjJL, ^#ol til^^ 

fl-^(180)°l EB]m 3*1, XI 1 ^(312)^r #W ^€^1 XI 2 J?- 

^-(312)51 ^1^ ^-BflS. ^-Tfl ^tf. 

<156> t^ f ^ sfl^^ X] 1 ^(312)* ^4 p}iHS ^H-*}^ 

°1 5^8 ^ ff-4i^-(180) ^ =L XI 1 ^ XI 2 ^ 33 fl-^(701, 702)* 

<4?ZJ-*H XlTl^S.^ XM^ ^(151) tfJ^ 7^ ^ TflolM 31^(160) 3H1 Q 

SL°^ *KEXl#(171)*|- 7-1^ ^#^(181)* ^^1^. 
<i57> n>*|«)-o_3. #^<*\ *fl 1 ^(312)* X|7l^. oj7lX, Xl 1 ^f* 

(312)^1 ##1$ v\v\7]% XI 71*1-71 $)«H ^» °l*^r 6 fl^ ^* ^7>^- ^ 

<158> tf*, £. 28<M £°1, ITOf-* ^^-*|-J1 *>^iEI-» ^ 

^o_£. ^Bl^-SH ^ #^"(410), 4i^-§- *R-(412), S.^^l-g- ^(411), XM 
S sflJE.(413) ^ 3Mb) 3fl = (414)« ^tW. 

<159> ol^l, ^i-g- ^^-(412)4 JE.iij|°l-g- ^(411)* v\^3.£. A>-g-*M 

ol^ ^^ (181) ^. ^z}-*}-*) ^g-(182, 183)-2.3. sfl^ 
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-i- ^*H, ^-§- ^^-(412)4 S. 31 <?!-§. ^(411) ^£^#(171)^- 1^*1 ?1 

<160> PV^jLiiL t 19 ^ £ 20^1^ life w>^f ^ol, spf. ;g<3 71^(100)^ ^ 

Si- ^ fl-i ^ :g<£ # ^5i}. ^O-A^ oJ-jL-g. i^Vfe -fr7l ^ 

^(430)* ^f^}ZL, <>1* ^ A}-g-*H ZL §^ ^z}--sH Ji 

JL^(190)^- <>]n, M -f)-7l^(430)£r ^ J=€*1^5- ^V^Rfr *V 

#*H, 7flo]M tifl^d eflolB] Wfl^o^ yfl^o^ ^cflA^ ^^Ife « 

*}#*Vfe Sfttf. 2E^ €■ 2<>1 -^71^(430)^ 

feci* 3^*M #3 -fr^I^IS A>-g-^ ^4. 

<i6i> ^ ^ 71^(200)^1 3Hfe I TO afe IZO^ JE^ #^^r 3#^<*l 

^(210)* 

<163> ol^-aij- ^ £ ^6)1 ^5} n#Sr 3j-8-*H ^ ^ ^ 

7lM ^1£S}£S ^ 7^j-3f ^ ^ 
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<i64> sEtb Shfr ^&«<J-*|^-4 ^» ^7>tb ^3 a}-8-«H t 2 -^ »fl 

<165> Ol^-, M. ^-tg^ W>^-^^; ^Al<^» ^ *>SM ^ «fl^ 7l#^r°>^ 
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#7l ^«o v ^^Hl #71 SH>*#*1^ 0.5-15 at% 

2] 

^1^1 SU^i, ^ ^^1^ Zr, Ti, Hf, V, Ta, Ni , Cr, Nb, Co, Mn, Mo, 
W, Rh, Pd ^ PtS. o] =lo^ ^-6\]*] a^s} ^o]^ ^e|A>ol = ( s iii c ide) 

3] 

$X^, ^71 Ste^l^H ^flfe 50 -5000 A ^JLS. 

13 t 1 ^ 4] 

El 7l^r. 
1^-% 5] 
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7l^Hl W^l^-I- ^*Rr #31; 
^E|<q- ^-71 SH^^^H ^^7> 0.5-15 at%^^S. 

*H TflojE flfl^^ ^i?Kr #31; 

^■71 Tfl^lS 3HS^, TflolE 3fl= ^ Tfl^m €"=Mr S^Kr 

7flo]E 3f^Kr #31; 

#51*11^ sflifi ^ 7-^^ afl^ ^^Kr #31; 

J= ^ofl o]^^ ±+ ^ ^ ^71 Tflolm 31^1 tfl^><^ ^71 ii # 

q§-$*|-te #31; 

^•71 TflolS ^^^-3f- f-Til ^-71 ^.Jl^-* *f|Ej^*M ^-71 7\] °H ^3=, #7l Cfl 

o]^ sfls. ^ #71 H31<*} ^^M: ^ =&|xfl^ 1^*Kr #31; 

¥^ s^^M- 3^*Rr #31; ^ 

^•71 ^ JE^^ ^^*H ^"71 TflolE sflc f ^-71 ^o]Bl iflE. ^ ^7l H.5fl<?l 

#31 ♦ i^>^ ^ ^ s^i^b] *ii a 
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7] 

Zr, Ti, Hf, V, Ta, Ni , Cr, Nb, Co, Mn, Mo, W, Rh, Pd ^ PtS. <>l-¥-<>|*l 
#3)^ z\o]s. s^^-fr 50 - 5000A igflS. <g^Hr 

81 

^17^1 #71 l^e) ^Mf^ TflolM &<&^4\ 3#*H 

9] 

^17^1 <1^S| ^1^>, tfl7l^> SE^r N 2 7>i ^7^>, 

200-500*0 £rS.<*)H ^IS. *m ^ ^ S^l^B] 

71 ^ ^|2: 
[^T 1 * 10] 

^"71 SHHM^M €4i7> 0.5-15 atlb^S. ^-i- 

*M Til °ls «fl^^ ^*Hr #31; 

^-71 7\]°)E. «fl^#-i- ^MS^, TflolM afls. ^ TflojE ^-g. S^-Srfe 
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A 1 #7l 3U ^-^^ ^7> 3l2 #7l 31 1 ^JSJ} ^7> 

313 jm** 7>^m #w nm^r #31 ; 

Helltl ^^fr 5L^-*Rr c-flolBl tifl^i, zisl^L 3fl^ £ «>^1# sfl^ 

3^*H=- #31; 

#31; 

#7l 711 °H ^£^4 ^1 #71 jflEl^SH #71 TflolE 34)=, ^-71 til 

olBl ^ ^"71 3=iill<?l ^-i- s^iflfe ^ ^S-fr ^«Hr #31; 
^ 3f^Hr #31; g 

#7l ^ 5.3l^g- ^Z*«H, #71 711 olH 4^, #7l cflolEl sfljEl ^ ^"71 JBEfl 
#31* SL^Kr S*l #^l-g- ^ S^l^Bl 7l^ ^ 2: 

[$^8- 11] 

31 10*^1 &<*H, #71 ^-#^1^ 

Zr, Ti, Hf, V, Ta, Ni , Cr, Nb, Co, Mn, Mo, W, Rh, Pd ^ PtS. <>1^<>|*1 3-°lH 

50-5000A f^Kr #31^; 

1*13 SlSfl ^BlA>ol = ( s iiicide) ^#.3. ^*Hf #31» 3lS 

3^- 3^- ^-^^-S. *Kr SAl ^1-g- ^ h^^bI ?}$;°\ ^ 
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12] 

13] 

*l|irSh1| SU^H, W Sl^L tfl7l^> HL^r N 2 ^7l*>, 

200- 500 °C ^E^H f^lS S^l #*l-g- ^ e^^e) 

7l^ « 0 V^. 

[3^*8- 14] 

Sr ^10 S -g^ 6fl^ K X\ ^ E^^B] 7l^ 
15] 

^U-^l^ofl €^7> 0.5-15 atfcflflS. 3L#* 

^ #31; 

#7] TflolE $^*Hr ^1; 
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#71 TflolE TflolS^ ^ 7flo]E ^^g- if-*Kr Tflolm yfl^ 



#7l Tflolm ^<3«HH #2.<£^ «KE*ll# sflTfM-^^Hr * 

*H ^7l TflolM *g<?!^4 #71 H^^M #71 H^* H-B^fe ^1 

^ ^#*Kr #31; 

#71 # E.<&£\ =1) €#<*!] 5=3L^ #z^M, ^S. * 

slsjol ^#s]^ o^o.^ fo S dfc^-g- ^q- ^ JM|Sl-g- #71 

Sefl^l-g- ^4 o^^^ 5^ ^^-i: i^Hr Ufl^-fr ^#*Rr #31; 

#7l db^-§- ^7l H.efl^l-g- a>oH ^1^1^ #71 ^*J-# 3fl 

^flTl^H ^"71 7-l%V# 3XflBi^ <£SO_ S £ii|*Kr #3l» 3£tf 

*>^r ^ 5*1 #*|-g- ^ S*ffl*l^£| 7l^ *f|2: 
[^T 1 * 16] 

Zr, Ti, Hf, V, Ta, Ni, Cr, Nb, Co, Ma, Mo, W, Rh, Pd ^ PtS. ^l^^H^l &<$*\ 

50 -5000 A ^f^Kr #314; 

l^s) ^^1 ^0 ^e]A>oi^( s iii c ide) ^#3. ig^Rr #31* *flS 

S]^ ^ ^^-S ^ <^ #*l-g- W 2=^*1^ 71^31 XlS 
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